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Abstract
Oil is a progressing factor and a disaster one at the same time, producing economical efects, political, social
and ecological, affecting the environment. The decontamination of the polluted landscape with oils petroleum can be
achieved by using biological technologies, thermal and physico – chemical. By analyzing the biodegradation criteria,
thermal desorption and centrifugal separation criteria, the most suitable among all is the thermal desorption because of
its eficiency to eliminate the organic compounds (98 – 99 %). The recovered oil has a reduced dirt, under 1%, allowing
it reutilization.
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1.Introduction
Rene Sedillot explained the meaning of oil
for human civilization along time: “Oil is a character
with two faces, a friendly one and a threatening one.
Oil is actual efficient and reprehensible. Efficient
because its ability to build a wonderful world,
reprehensible for being part of the aggressions and
the injustices that harm people.” Oil = progress or oil
= disaster, both alternatives are real and proved
throughout history [2]. Oils petroleum are made of
hydrocarbons, both volatile and semi – volatile ones
[4]. The main causes of soil contamination come
from:
 tanks and piping leaks (fig. 1);
 separation of oils petroleum;
 acid refinement and colored soils purification;
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 de – carbonation of cooling waters; the
separations and the sediment exclusions that
take place in the clearance stations;
 losses that take place at the loading and
unloading operations;
 the infiltrartions caused by the inadequated
storage of solid and semisolid residues derived
from de-salinization of gross oil [9].
Figure 1. Oil leaks [9]
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Limitations of harmful effects upon the
environment are being imposed by promoting
efficient depollution technologies, even if the oil
extractive industry is not situated among the most
poisonous ones [1].
2. The impact of soil contamination with oils
petroleum
The pollution with petroleum products has an
economic, ecological, social and political impact.
 The economical impact refers to the induced
negative effects of the economical activities in the
event of accidental or cronical pollution [7].
 The ecological impact includes (fig. 2):
- physical and chemical changes within the
ecosystem;
- species and organisms modifications
regarding their psycology and individual behaviour
development;
- mortality grows or even a distruction or
modification of a whole ecosystem occurs because
of the combined effect of the toxicity/ asphyxia/
supression [7].
Figure 2. Ecological impact [10]
 The social impact implies:
- negative effects over the health of the
population;
- evacuation of the polluted area;
- negative effects pattern over the polluted
area [7].
 The political impact assumes that
contamination goes beyond the frontiers and so,
damages or complaints and amenities appear
between the those states involved [7].
The impact analysis sets the vulnerability
degree of the polluted area [7].
The probability of retaining the oils petroleum
within the soil depends of the clay content of that
specific soil in which the oils petroleum may be
infiltrated up to 70-80 cm and even deeper, fact that
makes it difficult for the depollution process. The
proportion between carbon and nitrogen (C/N)
represents the indicator that shows the retainment of
oils petroleum within the soil.
Table 1 shows the contamination level of the
soil with oils petroleum residue depending on their
concentration in the ground [5].
Table 1. The contamination level of the soil with
oils petroleum residue
The contamination level
of the soil
Concentration of oils
petroleum residue [%]
Low polluted < 0.4
Mild polluted 0.4 – 1
High polluted 1 – 5
Very deeply polluted 5 – 10
Excesively polluted > 10
3. Depollution technologies
The most common depollution technologies
of the contaminated soils with oils petroleum are
presented in fig. 3:
Figure 3. Depollution technologies
The problems associated with the depollution
of the contaminated soils with oils petroleum proved
the necessity of reparation technologies development
that should be feasible, fast and applicable to a large
range of infected landscapes [3].
 The biological technologies consists of
reducing the impurity of the contamination sources
by adding oxygen, nutrients, water or
microorganisms [8]. The contaminated soils can be
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treated with biodegradable fuels, gasses, mineral oil,
scavenge oil and heavy organic oils.
 The termical technologies consists in heating
up the contaminated material at different
temperatures for extracting, neutralization or fuel
imobilization [8].
 The physic – chemical technologies are based
on three phases: solid components, oil and water.
Initially, the following activities must be done for
the instalation process:
- separation of oil level;
- water extraction;
- pulp processing [8].
4. Comparative study of depollution
technologies
An analysis has been made in order to determine
the most efficient depollution technology between
the biodegradation, thermal desorption and
centrifugal separation.
 Biodegradation is a technology that implies
bio – retrieval in the phase of mud. The infected
subjects are biodegraded in an atomic – pile or an
outside proofed tank, as a result of the refinement
process [8]. This technology is efficient in treating
soils with concentrations that varies between 2500
and 250000 mg/kg [8].
Figure 4. The thermal desorption process [11]
 Thermal desorption is realized at temperatures
that varies between 90 –560 °C.
The excavated soils need a certain preparation
before the termical treatment (fig. 4), in order to
clear out the objects that have the diameter larger
than 40 – 80 mm.
The thermal desorption systems can be fixed
or flexible equipment units that are classified in two
common categories: direct units and indirect ones.
There are semnificative differences between
the two unit categories, and determining the proper
appliance for a certain application requires a deep
understanding of the handling solutions, same as the
applicable requirements of the regulation [6].The
level of reducing the soil contaminated fuels using
this method is presented in table 2:
Table 2. The level of reducing the infected subjects [6].
The reducing possibility
[mg/kg]Infected subjects
Can be
reduced
Frequently
Organic compounds
volatiles and solvents
< 0.1 Sub 0.01
Semi – volatile
compounds
< 1.0 < 0.1
PCB – s < 2.0 < 0.5
 Centrifugal separation is a psysico-chemical
method that implies a separation of heavy liquid
components within an enclosure, and there exists a
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second enclosure where the handling process and
separation of liquids process is continued [8].
The necessary temperatures of raising up the
dilution with hot water in the water-based phase are
set between 50 – 80 oC. These temperatures depend
on the pulp type and composition [8].
The constructive system of the spinning
allows the separation of the solid part in the
extremities with a high density [8].
As a result of this three technologies analysis,
a comparative study has been realized through the
criteria review, a study that is shown in table 3.
Table 3. Comparative study of technologies [8]
Analysis Criteria
M
et
ho
ds
Total costs of processing Environment
protection during the
whole pulp processing
Processing efficiency
B
io
de
gr
ad
at
io
n
- The lowest costs – This
method assumes a platform
establishment and some
nutrients supplementation
- Costs can increase
considerable when
biorefinement studies are
neccessary or when an extra
area is needed in order to
establish the bioretrival
- Allows an easy
check-up of all the
emissions and ground
deposits because the
process is on open one,
easy to be visually
analyzed, allowing an
easy sampling of
proofs
- Is lower
- The higher the spoiling degree, the lower the
probability that biodegradation is a successful
process.
- The high concentrations of contamination can
be toxic for the microorganisms
- Requires areas and high volumes of land in
order to establish platforms.
- Requires high temperatures.
Th
er
m
al
de
so
rp
tio
n
- Higher costs compared to
those in biodegradation
- Energy savings and the
wasting fuels quantity is much
lower, because this installation
functions at lower
temperatures
- Is the most
favorable one
regarding the
environment
protection. Most
processes function in a
closed circuit.
- Is the most efficent regarding the objective
settled – suppresion of the contamination sources
– having a comparative advantage among the
other methods of using the resulted materials;
- The suppression efficiency of the
contaminated subjects rises up to 98 – 99 %, and
the oil recovered afetr the refinement has a small
impurity concentration (under 1 %), allowing its
reutitlization
- Allows progress monitorization and the
processing results.
C
en
tri
fu
ga
ls
ep
ar
at
io
n - Costs are much more
higher than the ones in
thermal desorption.
- The difference is due to
the fact that the centrifugaal
separation is followed by a
bioretrival process in the solid
phase.
- Is very closed to
the security degree that
the thermal desorption
is offering, but the
difference lays in the
fact that the centrifugal
separation is not a
closed circuit.
- Has a lower efficiency compared to the
thermal desorption regarding the fuel
concentration within the resulted materials after
processing them.
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5. Conclusions
 The impact of soil contamination with oils
petroleum affects the environment which implies
the need of a depollution technology in order to
solve the issue.
 By comparing the analysis criteria of depollution
technologies, it may be observed that the thermal
desorption is the most suitable and the most
efficient method for all the organic
contamination sources.
 The thermal desorption is a full process of soils
and petroleum pulp filtration accepted on the
international level.
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